Introduction: Poly cystic ovary (PCO) is one of the most common endocrine disorders in women. All patients with PCO are at risk of insulin resistance, IFG and diabetes. Recently, bromocriptine is used in treatment of diabetes mellitus type II to improve insulin resistance. Objective: The aim of this study is the evaluation of bromocriptine on insulin resistance in PCO people. Patients and Methods: In this single-blind controlled clinical trial with placebo, 44 patients with PCO referring to endocrinology clinic were evaluated. Inclusion criteria were BMI > 25 kg/m 2 and diagnosed PCO patients according to Rotterdam criteria and rule out other causes. Blood samples were obtained for FBS, Fasting Insulin, Prolactin, TSH and 17(OH)P. They divided two groups: Case group was given bromocriptine 2.5 mg daily and placebo was given to control group. Patients were treated for 8 days and in day 9th blood sample was obtained for FBS, Fasting insulin, HOMA-IR index. Mann-Whitney method is used for mean comparison. Results: Data analysis using showed in pre diabetes range, mean changes of FBS, insulin level and IR in Groups 1 and 2 had significant differences(P = 0.004), but no significant different was found in FBS < 100 mg/dl (P = 0.92). In group with BMI < 30 kg/m 2 , no significant differences were found in changes in FBS < insulin level and IR (P = 0.13, 0.13, and 0.11 respectively). In group with BMI ≥ 30 kg/m 2 , no significant differences were found in changes in insulin level and IR (P = 0.69, 0.089 respectively). Mean systolic blood pressure changes in Group 1 and 2 in FBS > 100 mg/dl with (P = 0.036) were significant, but no significant difference showed in mean change of diastolic blood pressure in FBS > 100 mg/dl (P = 0.99). In FBS < 100 mg/dl mean changes in systolic and diastolic blood pressures were not significant (P = 0.6). Age showed no difference changes in effect on treatment in Groups 1 and 2 (P = 0.1). Conclusion: Our study showed, even in the short-term consumption, bromocriptine reduced FBS and insulin levels and insulin resistance in PCO patients with pre-diabetes range.
Background
Poly cystic ovary (PCO) is one of the most common endocrine disorders in women that lead to infertility [1] [2] . The prevalence of PCO is 5% -10% in women in reproductive age [3] . Although its cause is familial, but in genetic studies there has not been found any specific genes or chromosomal abnormality for it [4] . After the diagnosis of PCO, screening test for lipids, fasting blood sugar(FBS), and glucose tolerance test with 75 g glucose powder is mandatory [5] , because all patients with PCO (both obese and non-obese) are at risk of insulin resistance, IFG and diabetes [6] . The prevalence of insulin resistance in women with PCO is 50% -70%. Incidence of diabetes in people with insulin resistance is 5 -10 times more than normal people [7] .
Since, prevalence of insulin resistance in patients with PCO is high, so its existence is a risk factor for diabetes and cardiovascular disorder. Diabetes is a major cause of mortality and morbidity around the world, so understanding of diabetes can control the disease and reduces complications [8] . Early diagnosis and treatment of insulin resistance in patients with PCO is able to reduce the incidence of diabetes and its associated risk factors such as dyslipidemia, hypertension and heart disease. Bromocriptine is a drug from D2 dopaminergic agonists. It is used for treatment of hyperprolactinemia and recently is used in treatment of diabetes mellitus type II (alone or in combination with other anti-diabetic drugs).
The drug reduced HbA1C (about 0.4% -0.8% percent), triglycerides (TG), LH, and testosterone level and improved insulin resistance. Although, mechanism of action is unknown yet, but it seems the reduction in hypothalamic dopaminergic tone may be involved in reducing insulin resistance.
Objective
The aim of this study is the evaluation of bromocriptine on insulin resistant on PCO people.
Patients and Methods
In this single-blind controlled clinical trial, 44 patients with PCO were evaluated. They were referred to Golestan Hospital endocrinology clinic. Informed and written consent was obtained from each patient. Inclusion criteria were BMI > 25 kg/m 2 and diagnosed PCO according to Rotterdam criteria and rule out other causes. Patients with these criteria excluded from study: 1) Diabetes 2) Hypothyroidism 3) Prolactinoma 4) Congenital Adrenal Hyperplasia 5) Breast feeding For each patient a questioner filled up included age, BMI, blood pressure and waist to hip ratio. They divided two groups. Case Group 1 was given bromocriptine 2.5 mg daily made by Iran Hormone Company and placebo was given to control Group 2 made by school of pharmacy, Ahvaz Jundishapr University of medical sciences. They treated for 8 days and in day 9th, blood sample was obtained for FBS and 
Statistical Analysis
Paired t-test is used for mean comparison.
Results
Mean age 26.5 ± 5.8 years in Group 1 and 31.3 ± 5.8 in Group 2. All participants had hirsutism. Twenty six patients had hirsutism associated with menstrual irregularity, 7 patients had hirsutism with sonographic changes and 11 persons had all 3 Rotterdam criteria. Only 1 of the patients had a history of hypothyroidism that TSH test was under control. All patients had abdominal obesity. From all study subjects, 22 persons had BMI 25 -29.9 kg/m 2 , 13 persons 30 -34.99 kg/m 2 and 9 persons had BMI ≥ 35 kg/m 2 . Fasting blood sugar (FBS) of 11 people was in pre diabetes range (100 -125 mg/dl), 5 patients were in Group 1 and 6 in Group 2. In total study population, 13 patients had insulin levels above normal (>16/5), 9 people were randomly assigned in Group 1 and 4 were in Group 2. Twenty eight patients initially had high insulin resistance (>2/3), 18 patients were in Group 1 and 10 patients in Group 2.
After receiving the medications in Group 1, 13 persons had decrement in FBS, 5 patients in the pre-diabetes range (100 -125 mg/dl). That all 5 (100%) were in pre-diabetes range (100 -125 mg/dl) before study. In the placebo group, 9 patients had a decrease in FBS, 2 (33%) of them were in pre-diabetes range before study. In Group 1, 13 patients had reduction in insulin after taking medication. 6 people had high insulin level. In Group 2, 7 patients had reduction insulin level, 2 of them had high insulin level above normal. In this study, 24 patients with interventions had decrement in insulin resistance (IR), 15 in Group 1 and 9 in Group 2. Eighteen people had high IR (>2.3) from the beginning, 12 patients in Group 1 and 6 in Group 2. In people with decrement in IR, 6 people were in pre-diabetes range (100 -125 mg/dl). All of these people had IR > 2.3, 5 of them have been in Group 1 and 1 in Group 2. 9 people who had reduction in IR, had insulin level higher than normal range, 8 were in Group 1 and 1 in Group 2. In people who have reduced IR, 11 of them were overweight 7 were obese and 6 very obese. After treatment in Group 1, 8 people had reduction in BMI, 3 were overweight 1 obese and 4 very obese. In Group 2, 5 had decrement in BMI. 3 were very obese and 2 overweight. In Group 1, 11 patients had decreased systolic blood pressure and 7 diastolic blood pressures whereas in Group 2, 5 patients had decreased systolic blood pressure and 4 diastolic blood pressures.
In Table 1 , the mean effects of the drug and placebo were compared in both groups before and after treatment. Data analysis using Mann-Whitney showed in pre diabetes range, mean change of FBS, insulin level and IR in Groups 1 and 2 had significant difference (P = 0.004). But no significant different was found in FBS > 100 mg/dl (P = 0.92). In Group with BMI < 30 kg/m 2 , no significant differences were found in changes in FBS < insulin level and IR (P = 0.13, 0.13, and 0.11 respectively). In Group with BMI ≥ 30 kg/m 2 , no significant differences were found in changes in insulin level and IR (P = 0.69, 0.089 respectively). Age showed no difference changes in effect on treatment in Groups 1 and 2 (P = 0.01). Mean systolic blood pressure changes in Groups 1 and 2 in FBS > 100 mg/dl with (P = 0.036) were significant, but no significant difference showed in mean changes of diastolic blood pressure in FBS > 100 mg/dl (P = 0.99). In FBS < 100 mg/dl mean changes in systolic and diastolic blood pressure was not significant (P = 0.6). 
Discussion
The results show that this drug is effective in patients that had FBS in pre-diabetes range (100 -125 mg/dl) and did not affect on normal FBS. It is also has some effects on decrease of insulin level and insulin resistance. The reason is the presence of insulin resistance in pre diabetes range and mechanism of bromocriptine on insulin resistance. Bromocriptine inhibits sympathetic tone in CNS and reduce blood glucose after meals (due to suppression of hepatic glucose production). The Hypodopaminergic hypothalamic disorders are associated with the development of insulin resistance, obesity and diabetes. These results are similar to Kok study [9] [10]. Kok studied 18 obese women without PCO and BMI from 30.1 -40.5 for 8 days. The results showed D2 dopaminergic receptor activation improved metabolic disorders include blood glucose disorder in PCO people. In Kok study, it did not show FBS range that treatment was effective. But our study showed the effects of medication on FBS in pre-diabetes range insulin level and insulin resistance. Difference between the results of our study and Kok, may be in Kok study, the PCO people have not been evaluated and study method was cross, however, our conclusion and difference with Kok study requires more evaluation [9] [10] .
In the present study which is similar to Kok study, a significant reduction in systolic blood pressure was observed. In both study drug on diastolic blood pressure was not effective. Reduction in systolic blood pressure is due to dopamine D2 receptor. Because autonomic nervous system has a vital role in controlling blood pressure, and excessive sympathetic activation in obese people may increase blood pressure. Consumption of bromocriptine decrease blood pressure with block Alpha-adrenergic receptors [9] . Reduction of insulin resistance in our study had significant differences which are similar to previous studies, including Kok, Das Santos-Silva [11] Davis [12] and Lin Jia [13] . Results indicate effect of bromocriptine on insulin resistance.
In addition, in this study found that most people with PCO had high level of IR that is similar to Bahceci [14] and and Pasquql [15] . As mentioned in the pathogenesis of PCO, in addition to environmental factors such as obesity, genetic factors involve as well [9] [10]. In our study, it was found the drug had no effect on BMI like previous studies [11] . The difference between this study and our study was it has been a long-term treatment (6 months), but that our study was the short-term (8 days). While the drug's effect on body weight required at least 6 months.
Davis studies have found that bromocriptine reduces food intake and body fat and eventually reduce the sensitivity of the dopaminergic system in obese subjects. But this time of their study was 4 weeks and 10 mg daily dose of bromocriptine was used. Whereas in our study the daily dose of bromocriptine was 2/5 mg for 8 days [12] . We also found IR reduction was seen in overweight people. The random selection of patients, small sample size, may be the reason.
In the present study, for reducing of drug side effects, we advised people take medication at sleep time. But in Holt [16] they showed taking drug in the morning can improve IR and other metabolic disorders due to central effect on hypothalamus. But in our study despite taking medicine at night, mean changes in blood glucose and insulin, and insulin resistance, in both groups had significant difference.
Limitations of the present study were small sample size and short duration of drug use. The effectiveness of this drug on people with pre-diabetes needs a full comprehensive study with larger sample size.
Conclusion
Our study showed, even in the short-term consumption, bromocriptine (eight days) reduced FBS and insulin levels and insulin resistance in PCO patients with pre-diabetes range. At the same time, its ability to reduce systolic blood pressure in overweight people is more effective than obese people.
